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m^^^t^mm^^i^-^^^r. lo 0 i]mtmw.r£io 1 0] fs 

0|bO° , 4 5° . Xli9 0° -^rfe-SH^^l 2SB«CD^i^3^^^. 

^^5:nM^L. -CO)^^^i^(^ [0 0 l]ftllhM^^[0 1 0]ffil*^ 
-etiii^^^-S^^^^^^^^ CO 0 l]|ffii:M^^CO 1 0] filti:;^)-^Svxtc 
9 0/n± 1 0° J.:^|^t?fe-5 j:e)fCnM(^MlH3t¥*^-^)tffltlI'JfCTP,UTiH 

^^^^^ 5^ ^-[i (i n t r i n s i c) ^m^^W^%^m^^'P^£ 
n < 1/4.. 
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[fff^^2o] mm^BM^^so^u^sysm^-mt^ 11 i o:\mt%m 
tiy^rjttn^'^i om^mv^^ (ttf^LKitom) mmo^yt^m^^^-r^^^ 

LVM/>XtfeS«^^2 OSB^C^yfc^^o 

[If ^ig 2 4 ] mmmm^H?hm^H\tyvim'(:-^^^ t.^mm.}i-thm^ 
[it^jE2 7] ^m^B^m^B^%^m^hhxM^^mA^m3^%^^\^n 

VNT, T-i;f-;i/3t^cD:^S:^'^lufa^^^^l^-e2 4. 6° i^M.ht£^mm(D2 
J^±(7)tuSH^^^^^{c*fLlt#:^2 1 75M2 5 (Z) e) ^ VN-rti;{)^-:^fB«(7)y6^^ 

m.^mx-^^m^'^2 6x1*2 7fB«c(o^f^y6^^^o 

[it^iM2 9] mum3'%^^(^mU2i^j.±(D%mm^^m^f=.^^M^ 
\t. mm^B^'i^^B(Dm^B:^mzm^^ [o 0 n tfi^yfcfi^A^^-r^^i^n 0 
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M7^ti-efe^»#«2 exit 2 immo^i&im^^. 

(i> mm^s^m^B(D'^^Bijmz.m't^ [i i u mxit [o o n mt. 
^m^^^'^^-tnti^i om^mv$>^m^m2 exit 2 7 mm(D^miftm^. 

m^^mm^L. mmm(D^^m^o)^t>n «m) m(D^'^m^(7)mm lo 
0 1] mitmt-mLx^''). mm(Dyt^m^(Do-^m- nm<7)^^m'¥'o:)m 

SB [0 0 1 ] $fittt$(S-i5:tfi-3ttifSnM®3^^^^-(DtrrlH [0 0 1] 
-f0C7)3^^^^®|?^®-^ftCO^li 1 0 mmJ^P^T'fe^lf #S 2 9 Xtt 3 0 {CfEic 

[fff^:S3 2] mmmm^^(Dmm2a±(D^^m^^^^^t^^^m^ 
^zt.^nwit-t^m^m2 8, 2 9xii3 ot^m(7)mm^?ho 

[11^:^3 3] mMti^2 0 0 nm&,T<7)ytM^m\'^^m^^Q7bm3 2(7) 

-tfefe^«#«3 3sa«co^0)^^^<. 

[11^^3 5] mtm^m^iti'yx. mmm^. 
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[0 0 0 1] 

mmnmmizi5\>^xm^^^n^mttij\yiy'y^ (caPg) > mt^^v^i^ (b 

a F 2) > ^'ffc^ hay ^^2^ (S r F 2) ^(7)^ffiH^^^gH^ i U^-St^^^^" 
[0 0 0 2] 

\^±izmmji-^mx$>^rz.i^. ^^xit. m^^w^tKr FJi^ty^v-'^f- 

(MSi^2 4 8 nm) ^ A r F V 1/ -if - 1 9 3 n m) {C:^6 

e)i:L/Tl3U> F 2:i^^i^'^^'--f'- 1 5 7 n m) (Dmmit^lMAjX^^ 

mti:])iiy^I^mM^B (CaF2) ^i. A^SMS^(:0)^(7)Mig^ (fiP^, 

LT^ji-eSS,, ^fc, ^ftAU '^A^^Sh^ (BaF2) 
^bX hn^^^-^A^^^ (SrFg) ^^Mmti^m^^tcl^. f5ffl;0"^^f^$tLTV^ 

So 

[0 0 0 3] 

f^{c5tmL. n-^-K^^mmiz.^ i)mm-^'\ircmn^i^M^^y^-&x^^m 
i3&.^w^^^(Dm.at.f£^m'^^B^mm-t^zt.izj:'DX. ^^■t^u^B(7)m 
{c^[t:75j<i 1 ly&commm^m^^MK. Li i i] $ii(:;^fsj®)^ 
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o 

[0 0 0 4] 

t), ^Mt-S?t;S}?)'^^<^j;'S)i:-^^E6^J5i^Mtf (intrinsic)^ 

«3^^fi(?5M^'[f|g$:M^[:^-&'5ilVNe)P«lS^^-rSo Z.(DZ.h\t2 0 0 1^5 
HtCDana P o i n t {CTF?€^$tlfc, 2nd Internationa 
1 Symposium on 157nm L i t h o g r a p h y fCfe VnT 
Burnett ^ {C J; o TfglSS tlf^.. *>fl:;fj;i' 'i' AcZ)S'MS#f ©S^ffiti 
i5P5 0||.|^fg$:#M-rStC, MS 1 5 7 nmT*>^6. Snm/cm-efeU, 

;{J^;()^SS>^li$:5^^^r&I^i [1 10] misHt^Ei 2(Dismz.^u^^^ 

[0 0 0 5] 

^^i^^^^lj;, )tffi-efeS [1 1 1] fl&ilft^'cCOM^?:^"^ [1 1 0 
] ffi7b'^3 5. 2 6° L;b^lltlTV^:^V^o ;i/ A ^ V^■r [1 

1 0] fl!(?:asy6m(^NAM;5l 9 3 nmT-liO. 8 7 , 1 5 7 n mJC 

0L^i^)t^^(7)N Aliff^Mf^tCfeU, :^^:^)^SNAliO. 65;?j^^0. 80(7) 
[0 0 0 6] 

[^n -r s ^ ^la ] 
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o 

[0 0 0 7] 
[0 0 0 8] 

H^cD^^H^H^^fcHt-s [0 0 1] mt.ytmt.(Dr£tnmti^i o° mt. 

[0 0 0 9] 

[0 0 1] ffii:, m^^^n^yt^^(7^ytmt(Dfj^-tn^t>^i 0° 

[0 0 10] 

®i^T-(Z)y6iico^)Sh^'fs^MtftcML [1 1 1] miz^m^-m-^-^r^m 

[0 0 1] ftiC)tffi5:-iS:3ii^c#^i:$:J:b^S^, [0 0 1 ] $fl 

. w-dx. <o 0 i>'m(o%^m^. fipt), yfcffi^ [0 0 1] 
iz^^t^o yb^m^(Dii^Mm'^^mx&^t^iz\t. r:itK.mN Ax&^t^ii 

^l^O^^ffii: [0 0 1] mttim^lC-^t^^i:l^M^Lfj^^\ LTb^b, 
^^^^ 1 0 0 ti^lfli: [0 0 1] mt.(Dfj^-tn)Mt)^'P^^< t.^ 1 0° 
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[0 0 1 1 ] 

yii, tfftHfia:R^tlfc^lll9^0^^SB^95:<O 0 l>ffifCgBbi;aUm-rri:5:i|f 
[0 0 12] 

rMm^m-t^. ^^^^ mu%'^m^\%. mm^^m^^-^^ mt^mm^B^m^nO) 

[0 0 13] 
[0014] 
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[0 0 15] 
[0 0 16] 

tC. 2 5° fiP^NATb^O. 6 5;^Jl±(Z)|gf^3^^^lC^ji-efe§. 

[0017] 

*5§^(?DS(J(?5Mffii:bT<Z)^f^yfc^^li, iiiEb^^cyfe^*^?:^'^^^ 
S^y6^^^C^V^T, [0 0 1] ffiilM^di [0 1 0] flAv iSS^^S^ 

^(Z)yv^->'(D^fM6^.^d;:&i^U!c*fbTi 0° j;A±-ftiTv^^„ ;^^^^s^^sm^^ 

„ mumwo^^nm^ism. mmmw(D-ismmLo° , 45° , xi±9o 

7? $) ■S o 

[0 0 18] 

KtC, 7^5§0^(7)SiJ(;)tI®^bT(D^f^3^^^li> ±«Ebfey£^^^^5:nM«b 
^ --a)ft^m^(D [0 0 1] fS^M^ [0 1 0] mi:s^tnhmti^^% 
^m^(D iO 0 1] ffl^MlS^dJ ro 1 0] ffi^*^SVMC9 0/n± 1 0 
° ;^^T$)'SJ:e)iCnM(DHtffay6^3g^-5:3^MIlIUfCl'^b-CBH«t-S. fi^ti^^ 

[0019] 

HJC, 2^|§0^(7)giJ(D{|iJ®i:bT(Z)yfc^^li> ^'14 (i n t r i n s i c) 
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[0 0 2 0] 

[1 1 0] $fih)^fl&i:*'^^t-:^;^)'^ 1 0M*#|-e^'g> (^3Ft L< liO;g) 

(5^)3t^^^$:#-r•5^^^^CfcH^T, 2 J^_h(D BrfSH3^ (Z)trftH [1 1 0 

[1 1 0] m^w.^^^-(7)m(DmMnmt)m^j^^yt^m'?'XM^ii^ (x 

grfSB [1 1 0] ffli:[i[3S1-S®lCMLT^^#JLfc^^B|5M^em«IlgT-feS 

0] mi^w:^^^m(DmMnmit. 90° t^^s. trifH2(D3t^^^^tt, 

[0 0 2 1] 
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i: hxmA^^m%^^^\^^ mm^B^m^n^%^m^t. hxm^^mrmm^^^ 

^a^^^i-Mt-S [0 0 1] fatyfc|fii:*'^^-t-#*'^ 1 o^*?i-e&-5o 
li, tr^fB^im^^(ot^Jfa2J^^±(Z)y6^ll^•5:I^v^fcy&^^^■^i, mm^^^'^^n 

m^^^mMh^ m^m(D%^m'?'(j)o^n «m) Mooy£^«^(^tusa [o 
la [0 0 1] $iiii$t^-^s:bfio|fifEnM(^y6^3^i^(^Btffa [0 o i] 

l^ftasf^3^^^(^t«sa2p:^±(D)^^^^^^l^v^fe3^^^^•(7)|f^Ia^^ 

«1(7) ffiM:^! ^ & ^ ^ ^ ^ ® ^ ^ ^ ^ ^ ^ ^ ^ ^ ' 
[0 0 2 2] 

±K&CD3^^^ii. ^^;R7!)-^ 2 0 0 n mg^T(^yfc^!rx?:MV^So tata^^l^li A r F X 
[0 0 2 3] 

)t ^ tl ^ CD CO - o -e S b )^ X ^ ^ = 
[0 0 2 4] 
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[0 0 2 5] 
[0 0 2 6] 

^mB(Dm(Dnmjkx^M^^^!^mt&.rBiimm^mmLxmm^ns^t l 

[0 0 2 7] 

^Bt.bXmBmizmti])\yty^2^ (CaFg) 5:ffiV^TiiBB$:^?e)*'^, itifC|$g 
[0 0 2 8] 

&^>*;^)^7b^•5)t^*^•l 0 0 5:i!iffi"Ttgbfc$SS$)^^^2 0 0 (C-:^ V^Tm0>^t-§» 
SUi, ;$:|§0ICD5^^*^^ 1 0 0 ^^l-m^HT^So H2li, Bl UC 

yfc^^^^i 0 0 ^mMLr^mm^^2 o o ^B-tmmmwx$>^^ ms 
mizBLr^^y^^i^-^ynymmx^^.m^it.msiz^-tio o i] $i 

tc^LAc^>^^i/-^/3>*g*> Mt>ic [0 0 1] mKytm^^t^-^r^m^ 
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^mmmxitmrn-r^wimitm^-t^. ±mi<zx lo o i] mt^m 

#f(Z)^f^'ffi j: [0 1 0] fll, [1 0 0] mX^^-oX^mm^Ji [0 

0 1] m^mm^^i^f^Rt^fij^^m-t^^o^x^^. ^-ox. ^mmm^Km 

[0 0 1] mit. [1 0 0] f{SJ5:r>' [0 1 0] m^^'^u 

[0 0 2 9] 

1213 fcm<a^tl-g> J;e)lC, C a F 2^l5H^li [ 1 1 1 ] $fltCj3lt'5K'[4 

^jsiffti/h^ <> [1 1 1] mtf^^mt.-m-t^^o 

icuyxfj^i^o^yt^m^^^m-r^zmtmnx^)^. l^^l. caF^it. m 

5nm/cm, B u r n e t t ^ (C J: SlSMfit) ^BLX^^^. M:^iS. 

1 1 i>ffiii, [1 1 1] m\z.-Wi-t^%mz.m\^w.mmti^mz;ht: 

tMhi-^^iSK [11 1] mts^ib%mi:}^m^t=.m'^ nAiS^±^<rA 
-o^^-^) , ±«&LfeJ:e)JcM^*'^3 5. 2 6° T^'MiS^cD t:°- {c-ee b 
TLte)o C a F 2®MS1 5 7 nm}Cfei-tSljr»#:^ti3 9. 9°gST-$)U, 

iffN Aco3^^^{cigM$tisy£^^^fc [1 1 1] m^mmhr=.r£'^\t%m 
(Dm±m^^iy^%^Wim^(j^^-^^^mzrj^'oXh±^^. -^^ti^^^^m^^m-t 

[0 0 3 0] 

L [0 0 1] m>L%moh^-WL~^^^^t.^wm.t.Lx\^^. [o o 
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1] m^t. [1 1 1] *^;6^6fl^Cfe^tSKM®^C^ffi*v^S V^ 

o ^fc, [0 0 i-\mf^'^ytmott£^^t>icm^-^nr=.fb^m^ioo'^^it 

, 1214 fcm</^StiSJ;e){c, M'\tmmmit LO O 1] fS;^)^'i4 5° Mv^fc 

Si:K'ra@*fjc^L [1 1 1] miz.mM(7)%m^-^^-^r=.M^t. [o 

0 1] m^^mytm^-m^^r=.m^t.^it^^t.\^~'^tx' (Demits 5. 

26" <4 5'' i:;S;'J> [0 0 1] ffijcm^- (X«7^^^) C03^$lll$:-^$ 

i>®> fiP-^> y^ifioh [0 0 1] m^-m-^-^fc^yt^M^i 0 0(7)1] ti\ 
^•ffl!iic#:fet- s„ t^oT, [0 0 1] m^mm-t^^mt. m^A(D^^^ 

. 65, 0. 7, 0. 87:feoT%;> [0 0 1 ] ffifC^ffiC^j^-^fS J: e) fC 
Lfc^^m^i 0 0cZ)^^«MM#f^VJ^$;S:ffl&^LTv^-2.z:h;^)^^j¥^SI^5 

□ 

[0 0 3 1 ] 

/^i5. :$imm(Dyb^m^l 0 OlZi5\^^X. [O O l] fSil^tllCO^^IfiO^: 
U^H^CO CO 0 1] fiii;^-^^^*^ 1 0 ocoyfcllo^^^fc-^b^vNriiA^ 

cfcoT, :^mm(7)yt^m^i 0 oit. m^o^^mot co o n fs^ 

1 0 Oii)^ffiOi: [0 0 1 ] $Uri:co;^dit-:ftS*':^>'5i< 1 0° ^^riii^-S 

0 0(D%mii^ 10 0 1 ] ||{C>^bT 1 0" MV^TV^fc^'^> ^^^^-S^^^ 

\z\t. i^^ts^^^^m^ 1 0 oiz^mz Km Lf^%mt, ^s?) [o o i] 

%U(J)%^o}iti^i 0° (DnM^fi^'^\-^^^x^^^^h\zt^^ m±\t. I2I4CZ) 
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:fev^„ mutmBitmt-mL. m^(D [i i n itfitc3^,m(7)3t 

^il^oTLte). (^fe, ^tC|l|4 0^$|;O^«JI{C1 0° Mv^:t^^^i, HIS 

. z.n^mmiziift.L<rji\^\ ) ^^c, [o o i] mnytmoti^i 

^^^10 0®[0 0 1 ] ft^^tffiO 0° |^^p«gi:?5:S J: -5 

[0 0 3 2] 

0 2 fC^-r j:e)JC, *^:^^-5 3^^^^1 0 Q\tnB%^^2 0 OlC^fii-efe'J, 

2 0 0{Cli4*Jc®)t^BPML 17i'ML4 J: U tlT U , ^^mMMlZ^^^ 

T, MPW^^^j mgCD^^gWL UC3t^^^ 1 0 0 ^^gMbTV^§„ L;^)^ 
L, t>^ti^^^m%^^2 0 OCD3t^g|5#L 17!?ML4®^l±M^6^-?rfeU^n{C 

MPilTb^^ 2*$CgtZ)3^^gP#L 2 fCt;^^^^l 0 0 $:3iMLTtJmv^o 

±i:7a:§3t^SI5MCMLT>fe^^^l 0 0 2 5° liNA 

}^)'^0. 6 5 CM^SL. *5§0^iiN A 0. 6 5a±(7)i^N A{C^bT^ffiiT-feS = 
[0 0 3 3] 

^^3, Hs, mQMmi ^^m't^\z. ^^^^^yt^m^i o o(d<o o 
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[0 0 1] f||^r6j7!)^e3Mfci:^(Z)KttMtf5:^^i^^:il^-v'3>^*"^^ 

01 4 ^#RS^^JC, < 1 1 1 >®tCj3t-tS3^$flISl';cOK'MM#ftt 1 2 0 

° rBll5B-eii°-^7!}"^mJS-t'S. Illi4ii, EI7{c^1-|2Itc< l 1 l> 

[0 0 3 4] 

tc, 0, 4 5, 9 0° ;5^if(D#^6^^:^;S(Z);^°^->^#M■tSrhA'^#v^„ Z 
r-e, 0 8ii, |ii2ic^-rSf^)^^^2 0 0 ?:^t-miif§l4mBI't?feSo H 

8 icfevNT, igi^3t^*2 0 o0^^mu(D-'3it'^o)mB^m^^nx\>^^. 
mmi'-. /^^^-yfy^o" , 4 5° xii-QO" tf£^ ^oiz.m^-^ti^/^^ 
ijiH^mmiz.o" tfj^^/^^-yhiLxmfj^tix^^^. mm^^^o oa^i)-^^- 

[0 0 3 5] 

^f::, ^S^3^^^2 0 OlCfeVNT, 2 (7))t^§PM L 1 ^t/ L 2 {C^^^^ 1 0 
-^V^T4^}^^-*(?5 [0 0 1] m^liliS-t^ [0 1 0] $fi [1 

0 0] ffi) Tb'jft&T^cD [0 1 0] fill (x^i, [1 0 o^m) is^%nm') 

iSi$yfc^*2 0 OCDM^S^-'Mli$:5^Lfc«B&Mm0-e$)So |1^8^CJ3V^T, 
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1 0 0 ^^t^nm^^^2 o o-c-it. m^t^ 2ij\^t.Lxmti^M'\^ 

•V^^^'^'V:^^. ^fc> igi^)^^^2 0 0;b\ ^ife^^^l 0 0 5:nM^t-S(7) 
V$>n\t. -(Dft^m^<7) [0 0 1] ftilSfi^ [0 1 0] $i;6^-^tlh 
m^J^^^^M^(D 10 0 l]ftilfitt^[0 1 0] f^h:^)^SV^^C9 0/ 

n± 1 0° a\Hv&^^oiznm(Dmtm^m^^^mm'')izr^hxmn-tr^ 

[0 0 3 6] 

[1 1 0] i:)t$|!r$:-iS:$-&-5^-^t?$>oT%jM'l4^®#fc7)i^§$:<£^ 
Bri|-efe'5zi^$:|§ML;t„ r^lr, EI 1 5 li, EI 3 tc^f ^> ^ ^ l^- 3 
^5: [1 1 0] ffi;^f6I:^^p3Mfci:^(Z)Kffi^M#f$:^t-i/^ ^ >M 

[1 1 0] ifiii. [1 0 1] m&xf 10 1 1} mm<Dm<7) 

[0 0 3 7] 

J^^T> 01 6;5S:t>'Hl 7 5:#mt-'£>ic, ysffii: [1 1 o:\ m^-m^-^tc 

0 oK-D^^xwimt^. z.^x\ Eii6i±, :^mn(D^^^s 0 0 ^m-tm^m 
x&^. mnit. mi QizB-tyt^^s 0 o<Dmmmmx$>^. yt^^3o 

OitZ^O^yf^m^ (WM) 3 1 0^t>'3 2 0 Z:(7)2*fc(Z)TO¥ 

;K3 1 o^r>'3 2 ocDiia^-^^itici: i}M'\±mm^^i&.m'^mx&^zt^w^ 

i:LTV^^o j:UM{Cti, ^p^f ip^ 3 l 0 &t>^ 3 2 0 li|Hl-(D (BP"^ 
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o(Dyim (r^T-ii. ^3 10, 3 2 o(D'^iz.iLxr=.mmit.-m) t-mt^j^ 

[0 0 3 8] 

^.(D^ot^m'sW^ 1 0^t53 2 0 ^Ci^V^T, ^6^^ 3 0 0 \tiS^ti^^m'i^ 
;K3 1 0&t>'3 2 0(Z) [ 1 1 0 ] ffiT^j'^^WO t -^S^f S i: -3 fC@2S$ tlT V^ 

TO¥«3 1 onmin^ 2 oii, )^ffli:-gJcbfc [1 10] 

mKm%r^-(j^m. m^\t. [o o n $fi^^¥^fW3 1 o^t>'3 2 otc^ 

[1 1 0] ffl{cM;SiMli^tvfc|5SS$tiSt;®T-li^vN„ ) o SI 
6ica<^^ti-g) 2^;|||g?^MlcfcvM:¥4T«3 1 0h¥CT^3 2 0 

ii#^(Z) [0 0 1] ffi}^)^^fi5c1-'^>, fiPt), [o o i] $fi®ffl^^MA"^9 

0° iiT&S J:e)tC@Bg$nTVNSo 
[0 0 3 9] 

A^7b^S«^S^CfcV^T, yfc^^ 3 0 0 ^^3^^^ 3 ooKKMhfMmzmi. 
3 2 0'??M^-&'& (Xli> jitit^) ^ttcj:^;, ;()N:^^SM^fiX^^c0^^a(7)T4x 

^) $:®S-i:lcJ:U^t9A^Mn'5rt-efeS= fiPt., -©¥^f¥« 3 l 0 
=be)--3C7)5piJfip;K3 2 0 5:;t)^*^S¥^f¥«3 1 0 tC*f bTmffiffiil@Mffl:^'= 

j^^t-'S j;e)fc, fip^, [1 1 0] m^zw^^-t^ms^^^^^^'^^^WLn^ 

[0 0 4 0] 

1 8 mEft2 001-3100536 



ift2001— 244970 



Efl 8 ^#M^'51C, [1 1 0] ffi5:)^ffi:^f&I^ bfc 2«C(D^^t¥«3 1 

feU, ■KML^M;Rli 1 5 7 nmC^)«-^^CoV^T^L/TV^^„ H 1 8 $:#M-rs 
(c, 2*5c(Z)¥=ff¥^coy6fftM';(Z)ffi^:^$:^'f[:$-fr§r i:-e, *^:6^6 2W¥« 

&.± (9 0° -eiiK'KM^ii -*fe®WM5:^MLfei:^j:'J%M'> 

LTV^^<. Mtc, 2>KccoW¥«li> [1 10] ffltC[l:3^^S-(D|fi 

[0 0 11 m) 0° ft^^t.x^M^^mm(D:K^-^tf^ 

(On in/ cm) -5 ^ ^'^'^^ S„ 
[0 0 4 1 ] 

t.t=.. ;!3^7^)^^^^,^. 3 0 0 (7) — Krllfco V\-C#;^-5> i:, — [1 
0 0], [1 1 0], [0 1 0] ftf[$:'^t?eiTffiT'feS^-^> mi30)¥ 
^7 Wit 10 0 1] , [1 1 0] , [0 0 - 1 ] ffi^r-^tfBrffii:^ 

r(>D^^^3 0 0 CDM^C0V^T, 3^||(D "5 -^T^ffiO *^ e.MV^T A*f t--g>^ 

||(Z)^:$)'}cgBLt;*l§0^(^3^^^3 0 0 liKtt^M«f(^)S^S^^SMbTVN§„ 0 

i9ic, [1 0 0] , [1 1 0] , [0 1 0 1 m^^t^mwt.. [ 
0 0 1] , [1 1 0] , [0 0 - 11 m^^timmzmb. ^m-fy"^ 

[1 1 0] ffi7b^^Mv^fc^-a•(^K'f^^M^c^>^^^ ^^t-- 0 1 9 

M3o° cD®HT•^5^^-^S[L-tv^s„ i2ii9t:-ti, m^mmmitrnMrn 

$:^bfct;COt?feoT, [0 0 1], [1 1 0], [0 0 - 1 ] ffi 

3 5. 2 6° 7!7M3 5. 2 6° 7? li^#;^3'^M^ 
LTVN-5„ HPt), jb^75)^-5- 3 07!rM3 0° (D^HP^-Tti. 3^ffiO;()^ ^5«:^•^Mv^ 
fe^-^T-feoTt;, 7!)^:^^'2> 2c7)^fT¥lg3 1 0^t>'3 2 0 tCj; 'JS'MStl?:^ 
-\'>-fe;i/nT|g-efe'5^h?:^LT(/^-g>o >Sj^3> 3 0° ( J: 'J li. 30. 9 
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- ) ltNAt)^0. SiZMlZ-L. 2^#§B^(Z)yfc^^3 0 0 liN A 0. 8J2A±®1^NA 
(Z) 3^ ^ ^ (C g| U T ^ ill? ^ S r ^ 1^ b T V ^ S o 
[0 0 4 2] 

1 0} mti^ybrnt-mt-t^^o^o). 2*fe®^ff¥«3 1 o&t>*3 2 o&ia 

, 0 0"Z?feoTtj|g^ffitgc7)r&I±$:Mm-rS^^*'^-e^^. ^fc 

□ 

[0 0 4 3] 

^fc, )fe^^3 OOti, :$:||;^?^^JC^V^TM^e^^C2^5((Z)¥^f¥«3 1 0^ 

r>*3 2 0 i; <')m^'^ti^i)\ yt^^s 0 0 ^m^^ ^yt^m^o)miz^\^r^^m 
mm^:fy'^^Mmzi&m^ti^^oic:in>^yt'^m^(D n i oi ffi^e^st- 

[0 0 4 4] 

Ali. 01 6:5:0*01 7 {C^-tWTO3 2 0 (Xlt. W¥«3 10) 2 |^ 

1 9 ^CfeV^T, ^^f¥'K3 2 0 A&0 3 2 0 B ItM 1 6&t>*IlI 1 7 (C^-r¥=ff¥ 
«3 2 0 ^[1 1 0] fflh^ii:7S:®{CMb^^#Jbfctj(D-Z:-feU> 0 2 OT'ti 

mBmiz^a^m^^^nm 2 oa^^^^nLx^^^o rtifcj:u, ¥ff¥^3 

2 0 A;5lt>'3 2 0 Btt, 5iA;ff5p;^3 1 0 tC^C^LT [ 1 1 0] fffiilgxf 
®tfi [0 0 1] c^ffi^^|g$:^>f[:$i±e^^t;Jc, 

3 2 0 A^t>'3 2 0 B^C^3V^T^^^^^3 2 0 i:lHl^C7)f^M^^1-So ^^3, M 
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2 0-Cli, 2 0 A^t>'3 2 0 B l± 3 1 0 ^mti^Oi^M^-^ 

nX^^^i^\ TO«3 2 0 A&t>'3 2 0 Bli¥^T«3 1 0 CD Ht, 
)t^^bT@HS^^t%;Kv^o -(Dj:e)^^«fi^-e&o-t%. 3^^^.3 0 0 AlCfel:f 

^^^^ 0 0 t^#®?il^&^fe 

1 o;g:r>'3 2Oh^-coMr0^^dfetMcji:^$:^^^) 5: C i i ^A^^)'^^ 

i^(D^n^^<^l^ 1 0] ||&ici£^t-§-(^$fi (Mx-tf, [0 0 1]$|S 
[0 0 4 5] 

tfc, 3^^^3 0 0;«)'J4*ka±<»n in : mm) ^(D^^^M^ 'JM^-^n^ 
^3 0 OB (^0^) -efetl«. ±iz&UfcTO™3 10;^t>'3 2 0 5:l-;T^ 
UT, 7!)^;^)^S l^T$:n/2M«Mb■C3^^^«^^■t4^«J:V^„ HlC> 3 

LfcW¥«3 1 0&t/3 2 0 1 /^rilbT*^:^^'£> 1 (m- 3) / 2 M 

[0 0 4 6] 

J^±CD|lifSM-ei±yfc^^3 0 OA, 3 0 OB(7)Mc^3^^*^-^bT¥^T¥ 
^ (5D ^ yfc ¥ ^ 5: ffi t; ^ ^ c tj ^ t- c 

*5§0^(Dyfi^.^3ooij:, ±^i&Lr=.%^m^ioot.mmic. m^^^^^o 

OiZ^mX^^. rj^^^ ^,#^£^^4 0 01*, m^miZ. 4«C(7)3^^SPML 17!r 

^^^2oo(D^^muh inmL4(Dm\mB^x:&^) -tnz.m'&-&ti^h(D 
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nnslOM3 2 0f^mM^n^. UL. )^^,^3 O O ?:¥^T«3 l 0& 
3^^^3 0 0;b^^iM^tl^^^X-T^^V^. r^^. mm^^^OOlHt. 02 

3-6^^3 0 0 $:«^-g>^^*'^mv^„ 2 5° liNAA^O. 6 5fC^f5L, 

- . , _ r , . _^ j.-^ va: >f5, ^ ^ 4n I- 1- U "G' — "^y -h JV t"?; |M 

3iff. ^f^y6^^4 0 0(Z)^^4#'f4<^f^-ti-W^"^^° 
[0 0 4 7] 

C V ^/j: V >7C^HPT-a j-j o a.. >_/ ^ ^ ■- — — 

^»^3t^^4 0 0 ^mmi-^yt^mil^ l 7!.ML 4 2 (7)^6^,^ 3 0 0 J: ^J^ia 

0 0|9l±$:fflM6^JC|ig!5LT%SvN„ 
[0 0 4 8] 

±i£bfc3t¥^3 0 0 3feOnciaf^3t^^^2 0 0;g:t>'4 0 0(DJ:^r^yt^^\^^ 

L/-if^CSV^T, yfi^,^^#;&ilbfcM^?fC^>^^Sti^5i^4 O n mJ.:^r ^^^^ 
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[0 0 4 9] 

i^AT, mm^rm^mmLt-^^mmcDCaF ^u^bM^^m^i 000$^^ 

c a F 2M*4^^*^>^^>-^^^«'^^ 1 00) „ mmmca 

IgB^liC a F gM^^r^^y^T^aUT^Mi^ (M;^li> SiOg) ^l^^-t^ 

^m^^ (mi onmmz 0 fit) imiz'p^^^^o)'^'^^^^^'- ^fe> caFgM 

[0 0 5 0] 
[0 0 5 1 ] 

(;^-r^y:/l 2 0 0) „ mm^M^t. :^%m mpus. ^m) 
^^^bxmtii)iiy'y^^'^umit^^:r.mx&<'J. H5i7K> 7.:^^yVyf& 

[0 0 5 2] 

r^tc, mmLr=.u^a^2'^kmmt.Lx. mBLr£^^%-^^s^^')j^^z^\^^xmti^ 
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1 0) SMt)^^^. 
[0 0 5 3] 

^^{CiffiiSt?: 0. 0 mm/ h (DiS^gtrl^T ^ iiT (^^(^SS'^ 

[0 0 5 4] 

@) 4 0 0) . r--;i/X#.li, ^Ml^fc^it^ ^^^^^ ^^'^^b^ 

[0 0 5 5] 

r=L-jijimxit. mm^^Q o o°c7!?M,it^i o o o°cizi^m^i^Mmhx. 

^^hLmmmtf£i^^3\^f^:r.Lxi.t.o <Dxn^ L < \tr£^K mmmMitm 2 
o^rsgj':A±, j:u^^b<ii, ^2 073rM,f?j3 o^r^-?:-^^., r^-^bnig-eii 

[0 0 5 6] 

>y:/i 5 0 0) „ ^^^^looii, uyX. ta#f^&^-> 
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[0 0 5 7] 

mMm^^^tiz^ij^(D^^!!^n^\^±^-^^x^§,\'\ 

[0 0 5 8] 
[0 0 5 9] 

^fe, )^^^3 0 OC^iM^fg^^^*^ (¥^tW3 1 0^t53 2 0) li, 

01 OizB-rx'r-j^ 1 3 0 o-e?itfiiacDT§Pfc^;SS-t±fevNM:^^, m^< 1 
1 O>®$:ito^;g(;)|H,^.^?S:§SMH^0?:iafi^S:iiliCj:oT, fig^^-tS^g 
H^0(Z)®^^$:fW-ra, Xti> <1 1 0>®;?)^TO2¥ffii:'SiSi:e)fC^ffc 

[0 0 6 0] 

li, igi 3{c^^j;e)tc, fiSBi^^ei oi:, u^^jizot. mmmmsot 
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[0 0 6 1] 

fi^H^^gl 0liK^^(DtlIIB&A°^->';^)-^^fig$tlfcL^^^;i/2 0 ^mmL. % 
^gp 1 2 1 4 i: ^mt^o 

[0 0 6 2] 

1 9 3 nmCDA r F x:3r i>V Iz-if 1 5 7 n m(Z) F 
[0 0 6 3] 

meey^^^i 4iiv>^^ 2 o?:m09-rs^^^"efe'j> i^>x, ^-f 

(Xlil/>^^^9-l^>X) ^$:Mfc-5>z:hCcfcoT«^StlS>r >T■^*l^- 
[0 0 6 4] 
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4 o±Km}^n^. •fu-h4: oti'i7xA^it^0S^^dii:'(Z)Ma^*-e&U 
^7!)■^M$nTv^-&. b^^;b2 o^^u-h4 0 i:(i±tfS(OK^icfeSo 

VX^20h:/L/-h40 ^^g-tS^^tCJ: 
2 0(Z)7\°^->5:^1^- h4 0±{CK^^S. X^^^yA- (^T^-^y^T^ 

KU 2 0 iiyu- h4 0 

[0 0 6 5] 

m^y6^^3 0l±. l/'5 7!rMl/2C0^^<$:^L> l/^ ^ ;b 2 0 ®[gIiB& A ^ 
->(Z)fi/h#5:^^-b4 0±fCSf^-tS= iSi^^^^SOli, m«*^fll|i51^(Z) 

1 {cfev^T^ss$y^;^^^3 oi*. ±ji^Lr=.m^^^^2. o ox{t4 o o ^mmt^ 
tiSc fib, *i§0^(Z3^f^3t^^3 oli, z(DmKmm<Diyy^m^t.^prjt<t 

[0 0 6 6] 

^mmh^^ti^ mmm\t'ffi'^> nrnts^^^^t^. mm^nALmmM^M\t. y 
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ICiSi^TKM) We&U, HMD S (Hexaraethyl-disila 
z a n e) fj: !:^(D^mm^:^ - h XitMUmMt ^ . U ^ > y ( 

[0 0 6 7] 

it'^^mt^o Mx.«> 7>7^-y4 5tt[g^L55;v^j|El&^(7)#M^cJ;^J^U- h4 
OSlc^^^oT^iS^^^^Jtc^Sj-BTIgT-feU, ^CD^S^SiiH^LTSiVAyu- 

M V ^ T#ft tc i; o T ft M ^ ti 1. o -eSM^ ^ -5 cfc tc $ ti T V N S 

[0 0 6 8] 

^;i/2 0^, >!r-^-mB9-t-S. l/^^^;i/2 0 $:iiiiiLTV7.:^7/^°^- 

\^(D-v. m^^mmmt7.ji-:f-j hvmw\i^<^^^^ ^ (4^^^^^^, lcd 

o 

[0 0 6 9] 

m^^i^^^o^Mmm^Mmt^. mint, t-vm;^ (ic^ls i^ifc^^^^* 

^^y:/, LCD, CCD^) (Dm^^^Mm-t ^ r=.>^(Dy U ^ - hi: &^ . ^ 
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T -fe > U , ^ - i;^' > ^*X^ (^^yy 
f*A) ^(DJim^^ti. ^-T-^y^i 0 6 (^S) X7=-^yyi 0 5-e#^$ 

[0 0 7 0] 

HI 1 2 li. XT^^y 1 0 4 cD'i^x/Nyn-fexcDl^lE^ ^'n-^-v- h-e^e„ 
XT^^y^l 1 1 mit) Vit^ :^n(Dm^^mit-^ii^. y^v^v^l 1 2 (CV 

D) -eii. •!7x7N(Z)^®(c,iieMsi$:j^fi^-r'5= >;5=-^y>^i 13 (msi^^) T-tt 
, ^ :^/\±izmm^Mm^£i^i^^-^rB^-t^. x-T-^yyii4 (-r:t>fl"t.ji 

^©gp^^^rffl'j^^. X7=-^y:/l 19 (Ui:;^':;^. hidSI) :x.v^y ^'i^mh 

Tr^St^o t l/S/'::^ h^^U^<= rti^c0^7=-^y ^$:^U?gL^f -5 ^illC j; 
o T x/A±{c#filc[aj?&yN° ^ - > $ ti -5 „ i^m:'^^\(J^W&W&\z. J: tili 
^^ i t) (Z) T-* A >f ;^ ^ f S 3 ;^)^ -e ^ s = 

[0 0 7 1 ] 
[0 0 7 2] 

2 9 miiE# 2001-3100536 



#2001-244970 



ff^tcggu [1 1 1] mizftm^-m^^tcm^t [o o n mizftm 
^-m^itr^m^t^it^^t.. [0 0 1] mi^^m^-m-^-^r^i:t>m'\i 

, fiP^, [0 0 1] fi^-iX^itfcye^^d^i 0 0(Z):^;^)\ ^nak 

[0 0 7 3] 
[0 0 7 4] 
[0 0 7 5] 

[Elfficoffl^^diiiB^] 

[HI] ^^moyyt^m'f'^B-tm^mx^^. 

[03] 5 7 nm(ct3i-j-s^fL;^7;i/i/'^A(^S'[4^M*fi:-?-(D:^© 
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[04] EI3{C^-t [0 0 l]ffi&r>'[0 1 0] fI&$:MS^ffi|^ 
[06] 03 lCLS?5^i/^ zL [0 0 l'\ m:fSM^^ 

[08] mzizm-ti&^yt^m^^'tm^nmm'^'&^o 

[0 9] 0 2 ^c^t-Sf^3t^^^(7)M^6^-^<^ b r^nmmumv:&^ 

a 

[010] *i§0Hcoc a F 2 ^mmLrz.yt^m^(Dm^M:^^i&(Dyu-^-^ 

[011] 7-*A-f ;^ ( I C^L S I 75:t'(Z)i#^#:5^^vy, LCD. CCD 
[012] 011 iz^-t7.^-j :/ 1 0 4 cDt?x7^:/^irX(7)l¥IIH^:7^- 
[013] *5§eH(^M^eU^Sy6^a(^^B&^®0-efes<. 

[014] 0 7{c^-t0jc<i 1 i>'mizi3<<'}^fbmm^)(D:founiz 
[015] msizB-ty^=LU-i/aym^^ii i oi m:^\^:^'^ 

[016] :^nm(D%^^^^-tm^mr^$)^. 

[017] 0 1 6 (c^-ryfc^^(^^B&m®0"efe'5= 

[018] [1 1 0 1 m^^m:i]\^t.Lr^2^co^^nw(D^mm'') 

[019] [1 0 0] , [1 1 0] , [0 1 0] $fl$:^t^W 

mt. [0 0 1], [1 1 0] , [0 0 - 11 m^^tjmmzmi^ 
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[0 2 0] 01 6^t;i2ii 7 izBtyt^^s 0 o(Dummt.i^x(D%^^ 

3 0 0 A ^BLr^W:^M'(:'&^. 
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